
industry do•• not con.ist of a large numb.r of firms, none of which

s.rv•• a large shar. of the mark.t.

Econoaists consid.r the number and size distribution of firms

in a market to be important initial indicators of the likelihood of

noncompeti tive behavior. 10 Collusive arrangements, whether

explicit or tacit, are more likely when there are only a few firms,

simply because coordination is easier. Similarly, the costs of

monitoring the behavior of oth.rs and enforcing any collusive

arrangement by punishing "cheaters" are lower when there are fe~

industry participants. 11 The size distribution of firms also

affects the .ase of coordination. A small number of very large

firms may s.rv. as coordinators in an industry that also includes

many small firms.

Howev.r, .conomists al.o r.coqniz. that the competitive

outcome, where prices are driven to marginal co.ts, may obtain even

in indu.tri•• with as few as two firms. 12 Theoretical models of

the strategic interaction. between duopolists predict a broad range

of outcom.s, from monopolistic to perfectly comp.titive. 13 In

I~. Spenc., "Tacit Co-ordination and Imperfect Information,"
Canadian Journal of Economics XI (1978), pp. 497 and 499.

IIJ.S. .ain, "R.lation of Profit Rate to Industry
Concentration," oyarterly Journal of Economic. LXV (1951),
pp. 205-206.

I~. beet-known mod.l d.mon.trating this re.ult i. found in
J. B.rtrand, "Tb6ori. Mathbatique d. la Rich•••• ,Sociale," .lournal
d•• Sayant., 1813, pp. 499-~8.- -

13A larg. body of economic lit.ratur., predicting a rang. of
coap.titive outco... , is r.view.d in J'. Tirole, Tb. Theory of
Indu.trialOrganization (Cambridg., MA: Th. MIT Pre•• , 1988),
pp. 225-308.
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th••• mod.l., firm. choo•• wh.th.r to coop.rate and at which price.

Th. outcome d.p.nds on the r.action that each firm expects from its

comp.titor to chanq.s in its own price or output. This, in turn,

determines the qains that .ach firm expects from undercutting a

noncompetitive pric., and the .xpected cost of being punished lf

such deviation is detected. Ev.n duopolists do not necessarily

react to each oth.r's actions in ways that maximize joint profits:

a duopoly is not the same as a monopoly.

The d.cision rules that comprise a firm's competitive strategy

are difficult to inf.r from its obs.rv.d b.havior. Nonetheless,

.conomists have identified a number of siqnif icant factors, in

addition to the numb.r of its rival., that influ.nc. the strateqies

.ach firm pur.u•• , and thus h.lp to d.t.rmin. how close to the

comp.titive outcome the industry's p.rformanc. will be. 14 These

are factors that make collusiv. practic•• more or less difficult to

••tablish, and aff.ct the ease with which d.viations from a

collusiv. outcome can b. d.t.ct.d and punish.d. Several of these

factor. are lik.ly to influ.nc. the p.rformanc. of the cellular

s.rvic. indu.try, albeit to varyinqd.qr•••.

On. of the most .t~ikinq feature. of the mobile communication

industry i. the rapid pac. of t.chnoloqical innovation and

diffu.ion. Tran••i •• ion t.chnoloqy has evolv.d from analoq to

diqital, and cellular t.l.phon.. have Deco.. truly portable,

.hrinkinq to pocket .iz.. Th. rat. of t.chnolQCJical chanqe and the

~G. J. Stiql.r, "A Th.ory of Oliqopoly," Journal of political
ECODOmy 74 (1964), pp. 44-61.
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resulting .plld with which the customer base is qrowinq are two

influlncl. that Iconomists consider procompltitive.

The rapid technoloqical chanqe in the provision of cellular

service imparts a hiqh deqree of variability to the services

offered and the prices of those services. In these circumstances,

a collusive aqreement is difficult to maintain, because the prlce

of each new service must be inteqrated into the existing price

structure. 15 As providers adopt new technoloqies, the introduction

of new service packages offers opportunities to "cheat" on a

noncompetitive aqreement without provokinq the "punishment" that

miqht otherwise occur, because it is difficult for a rival to

determine what the appropriate price of the new service should be.

If new services are offered at more competitive prices, because it

is easier to deviate from a collu.ive aqrelment when products are
•

changinq, or even if rivals only perceive that the new services are

beinq offered at prices that are "too low" because they do not know

what those price. should be, a collusive aqreement may be difficult

to establish and maintain.

The rapid rate of technoloqical innovation not only hinders

the smooth functioninq of a collusive pricinq aqreement but, by

leading to rapid ..rket qrowth, also may weaken the incentive for

firm. to participate in such aqreements. When markets are growing

I'R. A. Po.nlr, An1ji1jru.t L4w; An "onoaie: p,rsp,ct i VI
(Chicaqo, IL: The Univlrsity of Chicago Prl•• , 1976), pp. 59-60.
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, .

rapidly, d••and t.nds to b. mora in.lastic, so the gains from

d.viatinq troll a collusive pr ic. are greater. 16

Th. i.portanc. of technoloqical innovation in the provision of

cellular servic.s may lead to low prices for a third reason.

Economic models predict there may be qains to pricing aggressively

in industries characterized by significant learning economies. By

keeping its prices low, a firm can increase production and achieve

cost savings more rapidly as it moves down its learning curve.

These models predict that economic performance will be better if,

instead of many small firms, the industry consists of a few large,

long-run profit-maximizing firms. The predictions of such models

are supported by experiences in the semiconductor and related

el.ctronics industries. II

Th. history of the players' comp.titive behavior shapes their

future b.havior as well. 19 Early in the history of cellular

s.rvic.s, wh.n the wireline carriers already were established and

the nonwireline carriers w.re just beginning to serve customers,

the n.w provid.rs had an especially strong incentive to initiate

pric. cuts. While th.y would realize lower revenue from their

16J.J. Rot.....rg and G. Saloner, "A Sup.rgame-Theoretic Model
of Pric. War. CUrinq Booms," AIgerican Economic Review 76 (1986),
pp. 390-407.

I'A.II. Spence, "Th. Learning Curve and competition," The Bell
Journal Af Isp,..ics 12 (1981;), .pp. 49-70. -"

I".M. Sch.r.r and D. Ros., IndUitril1 IIIrket Structure and
EcADAaic 'erfo£8lnc., Third Edition, (Boston, MA: Houghton Mifflin
Co., 1990), pp. 373-374.

l'Posner, AR. ill., p. 61.
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•••11 ba••• ot .xi.tinq cu.tom.rs, this would be more than offset

by r.v.nu•• froa the new customers they werl abll to attract.:o

The newer providers of long-distance telephone service faced

similar incentive. to price competitively against AT&T.

Competition in thl provision of long-distance service is considered

by many to havI incrlased significantly when start-up firms began

offering servicI altlrnativls to AT'T, dlspite the fact that the

structurl of the indu.try is still quitl conclntrated.

Nor dOls it appear that thl clllular slrvice industry has

Istablished stabll market-sharing arrangements as the nonwireline

carriers' sharI. havI grown to a substantial sizl. An example of

shifting aarklt sh.rls i. seen in O.troit. In that market in 1987/

PacTll and Ameritech had 51.2 and 48.8 perclnt ot the subscriber

bas., r ••p.ctively. An industry analyst .stiaat.d that at year end

in 1991, ~actll's sh.re had fallln to 40.5 p.rc.nt, and Ameritech/s

had r i.en to 59.5 p.rclnt. 11

A final ch.ractlristic of c.llular ••rvice marklts that

w.ak.n. indu.try coh••ion, and thus the ability of firms to raise

price., i. the h.t.rog.n.ity of product ott.ring.. Although the

qu.lity of airti.. aay not v.ry siqnificantly acro.s provid.rs, an

arr.y ot ••rvic. packaq•• typically is off.r.d, nonl of which may

-rM RSFS""'" At .lUI'i'l .04 reder.l Trld' CPMi••ion Merg.r
guidelines of Afrl1 2, 1992 (p. 40) .t.te th.t in.c.ntives to ch.at
on col1\l8!". .tr__nt••1" qt'••t.r the l.rpr the proportional
incr•••• in ••1,. froa ch.ating and the s..ll.r the b••• of salIS
prior to ch.ating.

21Proa Pr... ..1...., ·Sho.teek R11..... Cellul.r Mlrk.t
Q»trtar1y lIyiaw - Show. C.llular S.l.. and Sub.criber Counts for
E.ch Major Mark.t," Silv.r Spring, Maryland, May 25, 1992, p. 3.
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be directly coaparable between competinq provider•. n The lack of

an obvious ba.i. for co.parinq service priees increa.e. the Cost of

monitorinq and punishing deviations from any collusive agreement in

the short term. n With the introduction of Personal Communications

Services (pes), product heterogeneity will increase, and the cost

of .onitoring a collusive agr••••nt will increase because prlce

chanqe. that r.fl.ct diff.r.nc.s in service quality will be

difficult to distinquish from price chanqes that undercut a tacit

aqree.ent.

The feature of the cellular indu.try that is most likely to

raise competitive concerns among econo.i.t. is the .xistence of a

government-.andated barrier to further .ntry. The threat of entry

in re.pon.e to a profit opportunity should incumb.nts s.t

artificially hiqh price. often may have a daapeninq .ffect on the

Ea.e of entry i. a powerful

competitive torce~ that c.llular providers have not had to

confront. However, with the advent of pes, together with the

introduction of a number of new service provid.rs, cellular

operators may be .ubject to additional competitive discipline.

~ quali~y of airti.e will vary trom time to time, how.ver,
if cellular providers fail to anticipate the qrowth in sub.crib.rs,
leading ~o increased traffic conqe.tion.

Dx... ClarJulon, and R. L. Miller, 1"'9,1;rill Orunizltion:
TbIQ1"Y. "'1s'·· an4 rublic bliey (Nev York., 1fY: MCGraw-Hill
look co.,.ny, 1912), PP' 335-336.

lip. Modi,li.ni, "Mev Developaent. on the OliCJopoly Front, II

Jpurnal pf pgli1;iCll Icpapay 66 (1951), pp. 215-232.

uPosner, QQ. ~., p. 49.

10



The nature ot transactions in cellular services tends to favor

the stability ot an industry agreement not to compete, although

industry practice. indicate that a "repeat-purchase" aspect ot the

cellular subscriber may dominate. In ettect, cellular providers

compete tor a particular customer each month, since the cost of

switching to the alternate supplier is minimal. 26 Frequent and

small transactions diminish the gains trom deviating from a

collusive agreement and provide ample opportunity tor retaliation

against suppliers that do so.n However, the incentives offered

consumers tor initial SUbscriptions and the commissions paid to

agents, which are determined by the expected lifetime of a

subscription, represent an investment on the part ot cellular

providers. These investments signity that cellular providers

To the

extent subscribers represent a long-term stream ot tuture monthly

revenues, cellular service providers have an incentive to compete

aggressively tor new customers.~

The role ot capacity in cellular services also has an

aabiquous impact on the likelihood of sustained collusive behavior.

ltIt'he activation t.e typically is waivecl when a subscriber
switches to the other provider. The phone must be brought in tor
reproqr...in9, however.

nSti9ler, gal ~., pp. 47 and 51.

aon average, 15 percent ot a cellular ca~rier's subscribers
switch to the other provider auril\9 the course ot a year, an
o~ervation ..de by ThOMS I. Wheeler, the President ot the CTIA,
in a speech on OCtober 21, 1992, entitled -The Wireless Century,"
p. 4.

3Stiqler, ga. ~., p. 51.
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Th. capacity to s.rv. sub.crib.rs incr••••• in "lumpy" increments

due to the nature of the technoloqy. Aft.r the addition of new

capacity, provid.rs can s.rve new subscrib.rs at low marginal cost.

This scenario cr.atas some pr.s.ur. to und.rcut noncompetitive

pric.s. On the oth.r hand, economists recoqnize that idle capacity

held by a price le.der may serve to enforce collusive agreements. N

The .nforc.ment m.chanism is the thr.at that the firm with

significant excess capacity can flood the mark.t with product to

punish firms that undercut the noncomp.titiv. price. However,

economists tend to view .xc.ss capacity as a more important factor

in industries experiencing cycl ical or permanent downturns, a

condition in.pplicable to the past or for••••abl. future of the

c.llul.r industry.

Economists recognize that an a•••••••nt of the degree of

market co.p.tition mu.t look beyond the number and size

distribution of firm. to factors that impede or fo.ter collusive

behavior. Cl.arly, th.r. are charact.ri.tics of the c.llular

industry discouraging collusion and factors facilitating its

practic.. Th.se charact.ristics by th••••lv.s are too complex to

predict the competitive outcom.. How.v.r, the ob.erv.d p.rformance

in the clllular indu.try, mo.t notably the rapid growth of the

sub.criber ba.1 and the st.ady d.cline in service prices, is

con.i.tlnt with coapltitive b.havior.

~rt...~ Sf Jueti;1 ao4 'eder'l trt41 cqwai••ion M.rger
Guidllinl', April 2, 1992, p. 40, footnote 19.
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Introduction Ind Conclusions

On August 14, 1992, the Federal Communications Commission

released its Notice of Proposed Rule Making and Tentative Decision

in the Matter - of the Am.ndm.nt of the COmmission's Rules to

Establish New Personal Communications Servic••. l The Notice

solicits comments on a broad range of issu.s concerning the

allocation of radio spectrum for Personal Communications Services

(PCS) , including the amount of sp.ctrum to b. allocated, the nUmber

of licenses to be is.ued, the mann.r of initial licen.ing, and the

regulatory structure the FCC should e.tablish for PCS.

One ••t of is.u.s on which the Co_is. ion s••ks comm.nts is

eligibility requir.m.nts for PCS lic.n.... Among th••• is.u.s i.

wh.th.r incuabtnt c.llular lic.n•••••hould be p.raitt.d to acquir.

PCS lic.n••• in th.ir ••rvic. ar.a.. In the IA1;i;., the Co_is.ion

ob••rv•• that p.raitting c.llular operator. to acquir. PCS lic.n•••

within th.ir s.rvic. ar.a. could facilitat. anticomp.titiv,

behavior by reducing the number of ind.p.nd.nt suppliers of

comp.ting c.llular and PCS s.rvic••• 1

Whil. rai.ing this comp.titiv. concern, the Co_i••ion also

lH9tii,M .C ••SS·, lul. "l5ipg and TM1;at;iyl DIGi.ign. In 1;he
~~::~ f' ~rr::!a1la::1£ ~ ~~iMiQD'. aulM 1;g lI1;abli.h N.w

:a C;Ab~S i =GIN Dock.t No. 90-314, ET Dock.t
No. 92-100, r.l...ed Augu.t 14, 1992 (h.reaft.r Ng1;icI).

lNg1;icl, para. 62 and para. 64. Coapetitiv. conc.rn. would not
b. rai••d, how.v.r,v.r. a c.llular ••rvic. provid.r to acquir. a
PCS lic.n•• out.id. it. service ar.a. (MAticI, para. 62) Wh.th.r
or not it allov. c.llular lic.n•••• to acquir. additional .p.ctrum
inside th.ir ••rvic. ar.a., how.v.r, the co..i •• ion would permit
th.m to u.. part of their .xi.ting sp.ctrua 'to provide PCS-typ.
s.rvic... (Notic., para. 70)
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points out that production efficiencies may be attained if cellular

licenseeS were also permitted to supply personal communications

services. If there are economies of scope in supplying PCS and

cellular servi~es, for example, a single firm supplying both would

achieve lower average costs for each service than would two firms

each supplying one of the services. J In its 1981 Report and Order

establishing commercial cellular service, 4 the Commission took

etficiencies in production into account, and has indicated a

willingness to do so again in the case of pcs.

This paper is a response to the FCC's reque.t tor comments on

whether cellular providers should be allow.d to obtain additional

sp.ctrum for pcs within their cellular service ar.a.. Our comm.nt.

are direct.d to an analy.is ot two is.u•• : (1) wh.th.r and in what

circumstance. competitive proble.. would ari.. w.re cellular

providers to acquir. additional pcs .pectrua within their cellular

service areas; and (2) whether and in what circum.tance. there

would b. off••tting efficiencies trom permitting incumbent cellular

provider. to offer ••rvic. u.ing the spectrum the Commis.ion

propo.e. to allocate to pcs.

Secause pcs i. not a well-defin.d term, and becau.e it is

difficult to foreca.t the ways in which PCS might d.v.lop, it is

JNotic., para. 27.

4Blport 'nd 0nte· in t;h. *'ter At M +MMiry in1jA the tla. ot
the I,ndl 825-'.' .' ,nd '70-"0 WI tAr ,.,llul,r cgwynicatign.
Svat.a; and AeendPepta At 'Irta 2 1M 22 At * ,_iaaipD" Bul••
R.latiy. to C.llul,r 'gwaunica1;iona SVa;... , CC Dock.t No. 79-318,
adopted April 9, 1981; 86 FCC 2d 469 (1981); h.r.attar 1981 R.pgrt
and Order.
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not easy to answer these questions. In this paper, ~e consider a

number of possible forms that PCS might take in order to analyze

the competitive and. efficiency issues raised by the Commission.

Each of the alt.rnatives that we examine is designed to illustrate

a form of PCS that has particular implications for the policy that

should be pursued. At the same time, we recognize that no one can

be certain which, if any, of the.e form. may evolve. As a reSUlt,

we believe that the FCC should adopt a policy that is adaptable to

future develop.ents rather than one that is ba.ed on a single view

ot the future ot PCS. In this regard, we are able to reach two

broad conclu.ions about whether to p8rait incumbent cellular

operators to acquire license. to otter service. in the band the

commi••ion propo.e. to allocate to pcs.

First, although there may be ground. tor concern. about the

competitive impact ot allowing incuaJ::)ent cellular operators to

otter PCS, we conclude that it i. ea.y to over.tate the.e concerns.

The impact ot .uch acqui.ition. d.epend. on the aaount ot spectrum

allocated to PCS, on the number ot new licen.e. that are i.sued, on

the amount ot spectrum that cellular operators are permitted to

acquire, and on the precise torm that PCS talces. Under quite

plau.ible circu.tance., permittinq incuJlbent cellular operators to

acquire .~ portion ot the PCS spectrua doe. not rai.e co.petitive

concern••

Second, we tlnd that, dependinq on the torm pcs take.,

significant production etticiencie. may re.ult trom permitting

incumbent cellular operators to acquire a portion of the PCS

3



spectrum. The.e efficiencies can arise through economies of scale ,

where new services require more spectrum than incumbent operators

can make available from their current allocations, and economies of

scope, where PeS services can be provided at lower cost by cellular

operators than by new firms offering only PCS service.

We find that no competitives problem would arise from cellular

providers acquiring a limited amount of spectrum even if PCS were

a perfect substitute for traditional cellular service. Moreover,

if PCS were not a close substitute, or if there are economies of

scale in providing PCS or economies of scope between cellular and

PCS, consumers would benefit further if cellular operators were

permitted to acquire even more spectrum in order to supply PCS.

A blanket prohibition against the acquisition by cellular

operators of the spectrum allocated to PCS would be ill-advised.

Such acquisition. po.e only limited potential for anticompetitive

eftects under certain circumstances, and potentially significant

efficiencies in others. Since the Commission would not bar

cellular operators trom acquiring PCS spectrum it it were certain

that these circumstance. would obtain, and since there exists a

presumption in tavor of permitting open entry, the Commission

should be willing to permit cellular operators to acquire some PCS

spectrua in the face of the considerable uncertainties that exist

about the tuture ot PCS.
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The Initial Cellular Licensing Decision

In its 1981 Report and Order authorizing cellular

communications systems on a commercial basis, the Federal

Communications - Commission concluded that licensing two cellular

carriers in each service area would best serve the pUblic interest,

convenience, and necessity. In establishing a duopoly structure

for the supply of cellular services, the FCC sought to balance the

b.nefits arising from economies of scale with those reSUlting from

competition.

Only s.v.n y.ars b.for., the t.chnical complexity and exp.nse

of cellular systems, together with the larqe amount of spectrum

required for th.ir economic viability, had p.rsuad.d the FCC that

only on. c.llular system should be lic.ns.d in each s.rvic. ar.a.'

8.caus. of siqnificant chanqes in both r.qulatory policies and

cellular t.chnoloqy in.the .nsuinq y.ars, howev.r, the Commi.sion

reconsid.r.d its .arli.r d.termination to lic.ns. only a single

cellular operator.

8y 1981, the FCC believ.d that most of the .conomi.s of scal.

in the supply of cellular s.rvic. could b. achi.v.d at a l.v.l of

output that would acco..edat. two efficient c.llular operators in

.ach service area. In the co..ission's vi.w, two c.llular

lic.n•••• in each are. "while not providinq the mo.t co.p.titive

market structure, would provide some co.petitive· advantage.,

including the fosterinq of different technoloqical approaches,

'Second 'epgrt and Order in PAcket Mg. 18262, 46 FCC 2nd 752
(1974).
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diversity of service options and some degree of price competition

which otherwise would not be present. itO

The Performance of the Cellular Industry

From its beginning, the cellular telephone communications

business has been characterized by rapidly increasing volume,

declining prices, expanded service offerings, and significant

technological chang•. Th. number of c.llular telephone

sUbscrib.rs, only 91,600 in January 1985, had grown to an .stimated

8.8 million by Jun. 1992. 7 C.llular SUbscribers art proj.ct.d to

number 19 million by 1995 and 38 million by 2001.'

Contributing to this growth has be.n a st.ady d.clin. in the

costs of owning and using c.llular t.l.phon.s. For .xampl., wh.n

adjust.d for inflation, the unw.ight.d av.rag. of the low.st

publish.d rat. for acc.ss and 250 minut.s of prim. tim. us. in the

10 larg.st c.llular s.rvic. ar.as in 1991 was only 62 p.rc.nt of

its 1983 l.v.l.' Mobil. c.llular t.l.phon. pric.s have d.clin.d

ev.n mor., while function and f.atur. improv•••nts have .nhanc.d

th.ir quality. Wh.n adjust.d for inflation, the total 1991 cost of

owning and using a c.ll~lar t.l.phon. was only 44 p.rc.nt of the

41911 "P9't and Ord.r at 474.

7C.llular 'l'.lec...unications Industry Association, Industry
PitI SUryly, Jun. 30, 1992, p. 1.

'Lind.n corporation, C.llullr N.twprk T.chnQlggy. End Ullr
Requir•••nts. and COWDltition to th. X.ar 2001, p. 244.

~ata art fro. H.rsch.l Shost.ck Associat.s, Ltd., c.llular
Mlrklt For.caltl. pata Flalh, s.ptemb.r 1992.
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1983 cost. lO

Cellular sUbscribers also have benefitted from a continually

expanding variety of services. Today, cellular providers offer a

number of value-added services, including information services and

features such as voice mail, call forwarding, and call waiting.

There have been major advances in data transmission as well,

inclUding portable facsimile and wir.l••s transmission for laptop

computers. New services continue to b. d.v.lop.d.

R.cent t.chnological advanc.s have .nabl.d cellular syst.ms to

expand th.ir capacity. S.veral of th••• innovation. have occurred

in the conv.ntional or analoq c.llular t.chnology.1I Th.

conv.rsion to digital technology, d••pit. the SUbstantial

inv••t.ent r.quir.d, pro.ise. to yi.ld .v.n qr.at.r incr••••s in

sy.t•• capacity and low.r av.raq. co.t. for c.llular op.rators. 12

Cqapetitian in the Supply of C.llular S.ryic••

Th. c.llul.r ••rvic. indu.try'. performance i. the kind that

econa.i.t. a••ociat. with a younq indu.try driv.n by mark.t forces

looata .re froa Sho.t.ck, OR. cit, and ••••ur. the "driv. away"
pric.· of • • iftCJ1. .obil. t.l.pbon., includinq -ant.nna,
in.tall.tion, and fir.t-year maint.n.nc••

11K. Sho.t.ck, "Th. qu••tion .ark. ov.r PCN.," Mgbil. Europ.,
January 1991, no pa~ination.

12coop.r. " Lybrand, T.chpglqai;al Chang. and the C.llular
T.l.cpwaUOicltigD' Indu.try (Nov.mber 1991), pp. 59-60. Durinq a
tran.ition p.riod, c.llular phon•• will b. dual mod., adaptable to
both diqital and analoq syst.ms.
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and developing in a competi tive context. 13 This has occurred

-Industry
Quarterly

without a competitive structure, as defined by economists.

Economists have recognized, however, that the behavior of firms and

an industry's-pertormance can approximate the competitive outcome

even if the industry does not consist of a large number of firms,

each with a small share of the market.~

Collusive arrangements, whether explicit or tacit, are more

likely in markets with few firms, simply because the necessary

coordination, monitoring, and entorce.ent tunctions are easier. u

However, the competitive outcome may be obtained even in industries

with as tew as two tirms .16

Whether t irma cooperate and at what price depends on the

expected gains tram undercutting a noncompetitive price and the

exp.ct.d cost ot b.ing puni.h.d it such d.viation is detected.

1Jwhil. this r.cord at perto~nce i. consist.nt with a
co.p.titiv. indu.try, it do.s not prove that the industry is
n.c••••rily ca.petitiv., sinc••v.n a aonopoli.t tacinq conditions
ot increasing d••and and reduc.d co.t. is likely to earn greater
protits by lov.ring pric., .xpandinq output, and making innovations
in products and production methods.

14Economist. call a market structure competitive when entry is
ea.y, f i1"1l5 are nu.erou., and no f ira ha. a larq. mark.t shar.. As
w. point out in the t.xt, the perforMnc. ot a ••rk.t can b.
comp.titive .v.n it its .tructure is not.

IJJ. s. Ba1n, "R.lation of Profit Rate to
Conc.ntrat.10n: Aaerican Manutacturing, 1938-1940,"
Journal of Icqnqaic. 65 (1951), pp. 205-208.

l"rhe ba.t-knoWn mod.l that dellOn.trate. this re.ult is tram J .
B.rtrand, "Theorie Mathematique de la Rich•••• Sociale," Jgurnal
de. Sayants (1883), pp. 499-508. A larq. body of economic
literature predictinq a ranq. at competitive outcom.. is reviewed
in J. Tirole, Th. Thegry of Indu.trial Orqanization (Cambridg., MA:
The MIT Pres., 1988), pp. 225-238.
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Economists have identified a number of factors that make collusive

practices more or less difficult to establish and that affect the

ease with which deviations from a collusive outcome can be detected

and punished. 11 . Several of the.e factors are likely to influence

cellular service industry performance, albeit to varying degrees.

Competing cellular providers typically offer an array of

service packages, none of which may be directly comparable. II The

lack of an obvious basis for comparing service prices increases the

cost ot monitoring and punishing deviations from any collusive

agreement. As cellular provid.r. take advantage of new

t.chnologi.. to offer n.w s.rvic•• , the opportunities for

"ch.ating" on a noncomp.titiv. agr••••nt without provoking

"puni.hm.nt" incr.a.e still further. Thi. occurs becau.e it i.

difficult for a rival to d.t.raine what the appropriate pric. of

the n.w s.rvice should be.

Th. tr.m.ndou. c.llular s.rvic. growth opportuniti.. give

manager. w.aker incentive. to coordinat. their behavior to pr•••rv.

industry profit. than would a shrinking market. This is b.cau••

the b.n.fit of undercutting a noncomp.titiv. pric. is gr.at.r wh.n

d••and is r.latively hiqh. 19

17G.J. St19ler, "A Th.ory of Oligopoly," JAurnal of Political
Economy 72 (1"4), PP. 44-61.

I-Airti•• quality will vary occa.ionally, a. w.ll, if c.llular
provid.r. fail to. anticipat. suD.cription qrowth, l.adinq to
increased traffic cong••tion.

19J.J. Rot.mberg and G. Salon.r, "A Superqra••-Theor.tic Mod.l
of Pric. Wars During Booms, II Aalrican Iconaic R.View 76 (1986),
pp. 390-407.
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By keepinq its prices low, a firm can increase production and

achieve cost savinqs more rapidly as it moves down its learning

curve. ro The opportunity to achieve significant learning economies

may lead cellular firms to price aqgressively.21

The nonwireline carriers had an especially strong incentive to

initiate price reductions upon entering the market. The lower

revenue from the nonwirelines' small customer bases would be more

than offs.t by rev.nues from n.w custom.rs attract.d by price

cuts. n Historic b.havior may influ.nc. sUbs.qu.nt comp.tition.

Although entry has not b••n a source of comp.titiv. pr.ssure

for c.llular providers in the past, the advent of PCS, tog.ther

with the introduction of a number of new .ervice provider., may

bring additional competitive discipline. The introduction of

Enhanced Special Mobil. Radio (ISMa) will have a similar .ff.ct.

Fr.quent customer transactions and low switching costs

diminish the gains from d.viating from a collusive agr....nt and

provide ample opportunity tor retaliation against suppli.rs that do

SO.23 Nonethele.s, the initial sUbacription incentive. and the

2OA.M. Spence, "The Learning CUrve and Coapetition," The Bell
Journal of Icpngwic. 12 (1981), pp. 49-70

%lIbi4" p. 49.

~e D1rrtM'It At Ju_tice and lld.al Trade Cqw.iaaioD Merg.r
Guidaline. of April 2, 1992 (p. 40) state that incentive. to cheat
on collusive aCJre_nta are great.r the larqer the ·proportional
increase in sale. from cheating and the .mall.r the bas. of sal••
prior to ch.ating.

23ft'he activation fee typically is waived when a sub.criber
switch•• to the other provider. The phone must be brought in for
r.programming, however.
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commissions paid to agents signify that an ongoing relationship is

expected with most customers.~ To the extent sUbscribers

represent a lonq-term stream of future monthly revenues, cellular

service providers have an incentive to compete aggressively for new

customers.

Economists recognize that an assessment ot market competition

must look beyond the number and size distribution of firms to

factors that impede or foster collusive behavior. Clearly, there

are cellular industry characteristics that discourage collusion and

factors that facilitate its practice. The complex interaction ot

the•• characteristics makes predicting the coapetitive outcome

ditticult. However, the cellular industry'S pertormance, most

notably the rapid sub.criber growth and the steady decline ot

prices, is consi.tent with competitive behavior.

What is PCS?

As discu••ed above, PCS is not a well-detined tera. Indeed,

at least tour ditterent views have appeared in discu.sions ot PCS.

Some providers of cellular service have described PCS a. the third

phase in the evolution ot'cellular technology, tollowing service to

automobile. and portable telephones. A second view is that pes

comprise. .everal kind. ot co_unication. services, .sed on

digital technologie., that will b.come comp.titiv. alternative. to

~Accordin9 to Tho... E. Wheeler, Pre.ident ot the CTtA, on
average, 15 percent ot a cellular carrier'. subscribers .witch to
the other provider during the cour.e of 'a year. See "The Wireless
Century," Speech, October 21, 1992, p. 4.
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cellular eelephone services -- for example, CT-2 (second-generation

cordless telephones) or ESMR. A third view is that PCS is simply

a synonym for wireless or mobile telecommunications services, one

of which is cellUlar radio. Finally, one commentator has suggested

that PCS is "more spectrum for something else," namely any and

every new wireless concept that is proposed.~

A common feature of these views of PCS is that the subscriber

can call or be called at any time wherever he or she happens to be.

Telocator's PCS Section has def ined personal communications service

as "a broad range of individualized telecoUlunications services

that enable people or device. to co..unicate independent of

location. ,,]6 PCS is expected to provide individuals with the

ability to communicate independent of their location, access .ethod

(e.g., network or terainal device), and intoraation format (e.g.,

voice, data, or graphic.). Oe.pite the siailaritie. in concept

among the.e alternative views, however, there are significant

difterence. in application that make it difficult to analyze future

competition in the supply of PCS.

The Commi••ion has clearly recoqnized the difficulties in

identifying the future of PCS when it define. the .ervice. broadly

a. "a faaily ot .cblle or portable radio co..unication. service.

which could prOVide .ervices to individuals and busine••, and be

UG. Calhoun, Wir.l••• Acc••s and the LAcal Telephone Network
(Boston: Artech Hou.e, 1992), p. 573.

2~elocator PCS Section, Marketing and Con.umer Affairs
committee, Service Oescription Subco_ittee, ..p.Cs sy• Y1r..:.v....i..c...
Oescriptions, 3uly 22, 1992, p. 1.
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integrated with a variety of competing networks"n and indicates

that it intends for the term PCS "to encompass a family of services

that would include services other than voice, such as data,

imaging, and other new services."u

The difficulty in defining PCS is further revealed by

examining the wide range of attributes that a single service may

possess. Teloeator has identified the following service attributes

in its attempt to define PCS29 :

A. Environment

1. Residence - Inbuilding

2. Re.idence - Neighborhood

3. Bu.ine•• - Inbuildinq

4. Bu.ine•• - Ca.pus

5. Public - Pede.trian

6. Public - Mobile

B. Call T.rmination

C. Call oriqination

1. R••idence/Bu.ine••

2. Public

o. Mobility

1. • ••id.nce/lu.ine••

2. Public

E. Data

nNotice, para. 29.

2INot;ic., para. 12.

~elocator, gp. cit.
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F. Registration

1. Home

2. Roam

G. Privac,,-

l- Eavesdropping

2. Security

H. Grade ot Service

I. Voice Quality

J. Integrated Enhanced Servic.s

Clearly, with the.e many attribut•• , and with each attribute having

many possible dimlnsions, the range ot po••ibilitie. tor PCS is

very larqe indeed. Teloeator list. 18 "Exi.tinq PCS." and 5

Itblrqinq PCS•• It Yet even this undlrstate. the nUJll:)er of such

.ervice., .ince many variation. at .ach of th•••••rvice exi.t.

Predicting Hoy pes Will Affect Coapetitign

B.cau.e feS i. not , well-d.fined t'rI. and blcau.1

technologi.. ,r. cbanging rapidly». go. canngt predict with lOy

c.rtainty ybich ••ryic•• will be g(f'~1d und.r that rubric. A••

[ ••ult, it i. difficult to Inalyz. bow 'It'rnatiy. sPlctrum

IlloeatioM Will attact; cowp.ti1jion ggng the variou. f.r.goal

Communicatign. S.ryice. that lay ...rql. PCS is .not yet

cOlDlrelally availabll, and there is still con.iderable unclrtainty

about the prlci.1 features and (unction., a. well •• the co.ts of

~he FCC ha. authorized over 150 PCS experi.lntal licen.e. in
the past thrl' Ylar.. faraqraph. 18 to 21 of thl Notic. provide an
overvi.w of the.e explrimlnts.
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production and prices, of the various services that may be

introduced. It is these attributes of PCS that will determine the

nature of their relationShips with cellular service, that 'lS,

whether cellular and a particular pes are close or poor

substitutes, independent goods, or even complements in demand.

Because of the wide variety of Personal Communications

Service. being developed, and the uncertainty about their salient

attribute., it is premature to conclude that PCS will necessarily

be a competitive alternative or clo•• SUbstitute tor cellular

servic•. 3
\ Some P.rsonal cODUllunication. S.rvic•• , such a. high

spe.d data ••rvic., would •••• to be compl•••ntary in d••and to

traditional cellular ••rvic.. Oth.r., .uch as low-quality portable

s.rvic.s, may be larq.ly ind.p.nd.nt in d...nd. And ev.n wh.r. PCS

is cl.arly a substitut., it may be an alt.mativ. to c.llular

••rvic. only at c.rtai~ l.v.ls ot co.t, pric., and ••rvic. quality.

Th. cas. ot CT-2 illustrat.s the ditticulty in a•••••in; the

.tt.ct ot introducinq a partiCUlar PCS. Sinc. the t.chnoloqy do••

not p.rmit incolllinq call. or call handott, CT-2 will b. an

attractiv. alt.rnativ. to cellular .ub.cribers only it it i. priced

at a .ubstantial di.count tro. the pric. ot c.llular ••rvic•••

Fro. the available intormation, it is by no m.ans cl.ar that

suppliers ot CT-2 s.rvic.s could achi.v. co.t. that would.permit a

HEv.n it the Co_i••ion b.li.ved that on. of th... outcom.s
was most lik.ly, it should not act as it this outco•• w.r. c.rtain.
R.D. Luc. and H. Raitta, (j._ and Deci.iqns (N.w York: John
Wil.y, 1957), p. 322, not. that "For ..ny policy purpos.s, point
.stimation ..... to be a danq.rou. tool, for what in a giv.n
instanc. i. the 'b.st qu.s.' of a param.t.r may, ind••d, b. a 'poor
qu••• ' in actuality."
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substantial price differential or, if they COUld, how cellUlar

operators would respond in their pricing. Alternatively i CT-2

might become not a substitute for traditional cellular service, but

rather simply a low-price/low-quality service that is provided to

a different group of users.

pes Policy in an Uncertain World

Assessing the effect on competition of permitting incumbent

cellular operators to acquire a portion of the PCS splctrum is not

an easy task. Thl difficulty arise. becau.I thl Commis.ion is, in

effect, being a.kld to perform a study of aarket behavior without

being clrtain about the technologies that will be e.ployed and thl

servicl. that will be offered in the PCS "..rket." Whethlr thl

effect on competition will be larqe, and whether there will be

.ignificant Itficiencie., will depend on, aaong other things,

whether pcs is a sub.titute for, a co.ple.ent to, or indeplndent ot

traditional cellular service. Which ot the.e is the ca.e cannot be

determined on a priori ground. but will beco.e known only a. the

pcs market evolve••

The service. that .ay be provided a. part ot the "family of

.ervice. known a. PCSwn are many and varied. Moreover, which of

the.e .ervice. vill actually be oftered cannot be predicted with

great accuracy. The Co_i••ion has identified an extensive list of

po•• ible otferings "1n addition to advanced torm. ot cellular

32Notic., para. 1. Later I the ea-i.sion observe. that "pes
i., of course, .volving and it i. likely that. variety of .ervic••
will be ott.red under the rubric ot PCS •... " (Notic., para. 98)
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